Analysis of protein prenylation in vitro and in vivo using functionalized phosphoisoprenoids.
Post-translational modifications (PTMs) expand the number of protein isoforms in eukaryotic proteome by orders of magnitude. Protein modification with isoprenoid lipids is a common PTM affecting hundreds of proteins controlling the transport of information and materials into, through, and out of the eukaryotic cell. In this modification, a soluble phosphoisoprenoid such as farnesyl (C15) or geranylgeranyl (C20) pyrophosphate moiety is recruited by one of three protein prenyltransferases to covalently modify a C-terminal cysteine(s) in a target protein. The three mammalian prenyltransferases are farnesyltransferase (FTase), geranylgeranyltransferase type I (GGTase I), and Rab geranylgeranyl transferase (also termed geranylgeranyltransferase type II - GGTase II). In this unit, synthetic isoprenoids conjugated to either a fluorophore or biotin group are used to assay the activity of protein prenyltransferases in vitro or to affinity tag prenylatable proteins in cell lysates. These protocols and their modifications can be used to study the mechanisms of protein prenylation, identify prenylation targets, and characterize inhibitors of protein prenyltransferases in vitro and in vivo.